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(54) Apparatus and method for chamfering wafer with loose abrasive grains 



(57) Dispersion of cracks in a crack layer across a 
ground surface is reduced in chamfering a semiconduc- 
tor silicon wafer (W) The semiconductor silicon wafer 
W ts clamped by a clamp device (1 ), which ts freely ro- 
tated and a polisher (6) having the shape of a ring built 
in a polishing device (2) which is freely rotated, is dis- 
posed in a place said polisher (SI having a periphery 



Shapingedge (8a) on a peripheral side surface, wherein 
the polishing device (2) is moved in a radial direction of 
the wafer (W) so as to have the periphery shaping edge 
(8a) close to the periphery of the wafer (W). and the wa- 
fer (W) and the polishtng device (2) are rotated relatively 
to each other, while slurry containing suspension of 
abrasive grains is supplied to a narrow space therebe- 
tween from a slurry supply nozzle (3) 
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1 EPOl 

Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to improvements in 
an apparatus and method for chamfering, for example, 
a semiconductor silicon wafer with loose abrasive 
grains 

Related Art 

The periphery of, for example, a semiconductor sil- 
icon wafer (hereinafter referred simply to as wafer) has 
been chamfered, heretofore, in order to prevent dust 
generation when a wafer is supplied as a starting mate- 
rial for a highly integrated super LSI or to prevent chip- 
ping, flaking away and the like in a previous process 
thereof 

A recent chamfering process, for example, wherein 
high-precision mirror-polishing is performed, has been 
generally conducted stepwise in three steps of first, sec- 
ond and final Such steps are respectively correspond 
to the three steps of rough polishing middle polishing 
and fine polishing in a polishing process on a major sur- 
face of a wafer In the chamtennq process grinding with 
fixed grains, sue h as a grinding stone, are generally ap- 
plied to the first and second steps and buff polishing is 
applied to the final step 

On the other hand a method for chamfering a wafer 
by acid etching with a hydrofluoric/nitric acid-base etch- 
ant is known other than the above mentoned grinding 
and polishing using abrasive grains The acid etching 
method has a fault that it is difficult to control a profile 
of a chamfer Therefore, fixed abrasive grains are gen- 
erally used in the first and second grinding steps in order 
to solve the fault 

However, when fixed abrasive grains are used in 
the first and sec Dnd steps cracks in a crack layer (dam- 
aged layer) produced in the surface region of a ground 
surface show a large degree of dispersion in penetration 
depth if they are examined microscopically, which is 
witn the naked eye observed ns a stnaiion pattern of a 
surface roughness on a main surface and causes non- 
uniformity in sectional profile of a chamfer That is. the 

of the duality Diamond abrasive grains which are gen- 
erally used as fixed grams, have a problem that a crack 

persion in surface roughness produces a pattern of sin- 
Many countermeasures. such as to process for a 
innnor timn with fmor nrams nr to nromss in an in- 
creased number of steps, have been tried to minimize 
dispersion in penetration depth of cracks in the crack 
layer but the trials have been failed owing to reduction 
in working efficiency and a wrong influence on produc- 
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tivity. 

Under such circumstances, a processing technique 
has been desired, which gives less dispersion in pene- 
tration depth of cracks in a crack layer in each of the first 
$ and second chamfering steps, that is one which does 
not locally produce a crack or cracks with abnormally 
greater penetration depth than the rest has been de- 
sired. It is natural that improvement of working efficiency 
should be secured in the desired processing technique 

w 

SUMMARY OF THE INVENTION 

A first aspect of the present invention is directed to 
an apparatus for chamfering a periphery of a wafer, 

is which comprises a polisher having a circular periphery 
in outward appearance, a periphery shaping edge being 
formed on the circular periphery and said edge having 
a desired cross-sectional profile: a first relatively moving 
mechanism which moves the polisher and the wafer rel- 

20 atively away from or toward each other in a radial direc- 
tion of the wafer so as to move the periphery shaping 
edge relatively away from or toward the periphery of the 
wafer: a slurry supply mechanism for supplying slurry 
containing suspended abrasive grains at a closest po- 

25 sition between the polisher and the wafer, and a second 
relatively moving mechanism which moves the polisher 
and the wafer roiat ve to each other in a tangential di- 
rection at the closest point to each other in the presence 
of the slurry therebetween 

30 Another aspect of the present invention is directed 

to a method for chamfering a periphery of a wafer, in 
which a periphery shaping edge of a polisher is shaped 
as a groove on the peripheral side surface of its own 
along the periphery, the slurry is sustained between the 

35 periphery shaping edge and the peripheral side sur'ace 
of the wafer and both of them are moved relative to each 
other aiong the tangent in order to shape the periphery 
of the wafer in conformity with the sectional profiSe of the 
periphery shaping edge 

J - In this case as to loose abrasive grains suspended 

in the slurry fine grams of such a material as silicon car- 
bide or alumina having a specified size distribulion are 
preferred and as to a polisher a polisher made of cast 
iron stainless steel or one o f k'nds o f alloy is preferred 

4 5 A cross-sectional profile of the periphery shaping edge 
is so shaped that the sectional profile of a chamfered 
Der ! o^c r v a wp^e r m a\' be !n ^o n f r,rrn|T v with a desired 
cross-sectional profile tnercof after chamfering ana tne 
periphery snap ng edge warns as a so-caned formed 

Grinding wiiri ioose ab f abive grams as described 
;e. eve : r" p'ov^^' u <-_■ .»-- .- ■ ^ u; :^v° r f T inn iora 1 'v 
propagating into an abnormally laige depth and thereby 
minimize dispersion in penetration depth of cracks over 
55 a ground surface 

A case where grinding is conducted with fixed abra- 
sive grains will be discussed For example, diamond 
abrasive grains in general up to # 2000 in size, except 
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for such a special case as electrolytic in-process dress- 
ing, are put into practical use and a grinding speed (a 
work load against the abrasive grains) is decreased and 
a penetration depth of the crack layer is also diminished 
as grains finer in size are used. However if some of fixed 
abrasive grains are separated off due to abrasion or like 
that, the crack layer has a chance to be locally deeper 
Accordingly, it is conceived that even with the use of 
such finer diamond abrasive grains, dispersion in pen- 
etration depth of a crack layer across a ground surface 
becomes larger by a unstable cause as described 
above 

When loose abrasive grains are used as in a meth- 
od according to the present invention, such a uncertam 
cause as separation-otf of abrasive grams is not present 
and thereby a stabler processing than that with fixed 
abrasive grains can be attained 

According to a second aspect of the apparatus of 
the present invention, in the apparatus of the present 
invention, a second polisher may be used instead of the 
first polisher which has : as a periphery shaving edge a 
concave circular arc portion globally in conformity with 
the curvature of a wafer to be chamfered and the pe- 
riphery shaving edge also has a groove on the periph- 
eral side surface along the arc whose cross-sectional 
profile is a desired profile of the chamfer of the wafer !n 
th'S case the second polisher can realize an increased 
concurrent grinding area of the periphery of a wafer, as 
compared with the first polisher of an external shape of 
a simple circle and thereby working efficiency is im- 
proved 

According to a third aspect of the apparatus of the 
present invention, the second relatively moving mecha- 
nism comprises a wafer rotating mechanism with which 
a wafer is rotated about its central axis and a polisher 
rotating mechanism with which a polisher is rotated 
about its central axis 

In this mechanism if the wafer and polisher rotate 
their respective axes and the periphery of the wafer 
moves relative to the periphery shaving edge of the first 
polisher in a tangential direction at the closest point to 
each other the entire periphery of the wafer can be 
chamfered with higher efficiency and in a shorter time 
using ihe entire iength of the periphery shaping edge of 
the polisher 

in a fourth aspect of the apparatus of the present 

lance between two aoiacent slits across all the length of 
the periphery shaping edge ;n order to facilitate cscap- 

a combination of such escaping-otf slits ot used slurry 

.if 'J ; ep.bi .1^1 ' ' ■ tj : i , : u A "o j . . y »^ . 1 \j ^ ^ 1 ; G y S - ; t - ■ 

ing edge makes the working efficiency in the chamfering 

In a fifth aspect of the apparatus of the present in- 
vention the slurry supply mechanism is preferably a 
nozzle for supplying slurry disposed near both of the pe- 
riphery shaping edge and the periphery of the wafer The 
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nozzle of supplying slurry makes a structure of the slurry 
supply mechanism simpler, whereby the manufacturing 
and other costs thereof is reduced 

In a sixth aspect of the apparatus of the present in- 
$ vention, the slurry supply mechanism is constructed as 
paths inside the polisher and fore ends of the paths are 
directed to the periphery shaping edge and the paths 
have openings thereon The slurry is supplied through 
the paths and a space around the polisher is effectively 
jo used and thus the apparatus for the chamfering be- 
comes more compact as a whole 

In the seventh aspect of the apparatus of the 
present invention, the abrasive grains in the used slurry 
is recovered by means of an abrasive gram recovery 
'5 system and separated from a medium of suspension 
Thus recovered abrasive grains are re-used by again 
suspending it in a solution as the medium of suspension 

In the eighth aspect of the apparatus of the present 
invention, a fluid cyclone classifier is used as the abra- 
20 sive grain recovery system. If abrasive grains, which 
have been included in the used slurry are recovered in 
this way for the re-use : it is a factor of increasing effi- 
ciency of the process If the recovery is conducted by 
the fluid cyclone classifier the size distribution of recov- 
25 ered abrasive grains can be maintained as a constant 
one 

According to further aspect of tnc present invention 
a method of the present invention is to effect chamfering 
by relative motions between the periphery shaping edge 

30 of a polisher and the periphery of a wafer in the presence 
of slurry therebetween, as described above In further 
aspect of the present invention, a plurality of wafers are 
disposed along the periphery of the polisher in a sur- 
rounding manner and the wafers are chamfered all con- 

35 currently or one by one in succession When all the wa- 
fer are processed at the same time, the wafers are dis- 
posed around the periphery shaping edge respectively 
keeping adjacent positions thereto and. in this condition 
are moved relative to the periphery shaping edge On 

■to the other hand when the wafers are chamfered succes- 
sively, they are disposed along the periphery of the pol- 
isher m a spaced manner and moved in a radial direction 
of the wafer in succession one by one or in groups along 
the periphery of the polisher 

45 

Brief Description of the Drawings 

The novel features which arc considered cnaractcr- 
: s!ic o! the p r esen! invention arc sot 'ortn wi'h particu- 

se if however and additional objects and advantages 

* 0 ■ 0 C ' W 1 1 ' h 0 S f K ° 1 .' ri . n ' c - ' ^'OH f ' n ' r-- 'nil -n^-inn ']n 

scnption of embodiments thereof when read in connec- 
tion with the accompanying drawings, in which 

55 

r 'g 1 is a schematic view partly in section of the 
configuration of main parts of an apparatus for 
chamfering a wafer of the present invention; 
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Fig 2 is an enlarged view in section of an example 
of the periphery shaping edge of a polisher of the 
present invention: 

Fig 3 is an enlarged view in cross-section of anoth- 
er example of the periphery shaping edge of a pol- 
isher of the present invention; 
Figs 4(A) and 4{B) are structural views of a slurry 
supply mechanism, wherein Fig. 4(A) is a plan view 
and Fig 4(B) is a partially sectional view in a thick- 
ness direction; 

Figs 5(A) and 5(B) are structural views of another 
slurry supply mechanism wherein Fig 5(A) is a 
plan view and Fig 5(B) is a partially sectional view 

m a thickness direction; 

Fig 6 is a view illustrating an arrangement of a plu- 
rality of wafers disposed along the periphery of a 
polisher, 

Figs. 7(A) and 7(B) are structural views of another 
polisher having a circular arc portion, wherein Fig. 
(A) is a plan view and Fig (B) is a sectional view in 
a thickness direction: and 

Figs. 6(A) and 9(B) are structural views illustrating 
a fluid cyclone classifier, wherein Fig. 6(A) is a view 
as viewed from a side and Fig 8(B) is a view as 
^een from above. 

Detailed Description of the Invention 

Embodiments of the present invention are de- 
scribed in reference to the drawings 

Fig 1 is a schematic view of the configuration of 
mam parts of an apparatus for chamfering a wafer of the 
present invention Fig 2 is an enlarged view in section 
of an example of the periphery shaping edge of a pol- 
isher- of the present invention. Fig 3 is an enlarged view 
in section of another example of the periphery shaping 
edge of a polisher of the present invention Figs 4(A) 
and 4(B) are structural views of a slurry supply mecha- 
nism. Figs 5(A) and 5(B) are structural views of another 
slurry supply mechanism wherein slits are formed along 
the periphery shaping edge. Fig 6 is a view illustrating 
arrangement of a plurality of wafers disposed aiong the 
periphery of a polisher Figs 7(A) and 7(B) are structural 
views of another polisher having a circular arc portion, 
and Figs SiA) and 3(B) are structurnl views illustrating 
a flu d cyclone classifier 

invention is contrived so as to solve a problem that dis- 
uers-un in L-enetiaiion death o* cracks in a crack layer 



area in chamfering 

The clamp device 1 comprises a pair of clamping 
members 4a, 4b holding the wafer W by pressing both 
surfaces, shafts 5a, 5b connecting with the clamping 
5 members 4a 4b at respective centers thereof, wherein 
the shafts 5a, 5b are freely rotated about their respective 
central axes by means of a wafer rotating mechanism, 
not shown, and freely moved upwardly or downwardly 
by a vertically shifting mechanism, not shown 

io The polishing device 2 comprises a pair of side 
discs 6a, 6b; a core disc 7 sandwiched between the pair 
of side discs 6a, 6b; a polisher 8 of a ring like shape on 
the periphery of the core disc 7; a rotary shaft 9 connect- 
ing at the central portion of one of the side discs 6a 6b. 

'5 wherein the side discs 6a, 6b, core disc 7 and polisher 
6 are combined as one body and the rotary shaft 9 is 
not only freely rotated its central axis by a polisher ro- 
tating mechanism, not shown, but also freely movable 
in its radial direction by a first relatively moving mecha- 

20 nism, not shown. 

A periphery shaping edge 8a having a shape of 
groove is formed on the outer peripheral side surface of 
the polisher 8 The groove-like shape of the periphery 
shaping edge 8a is formed in conformity with a desired 

25 sectional profile of a chamtereo periphery of the wafer 
W as shown in Fig 2. When the periphery of a wafer W 
and a periphery shaping edge 8a are positioned close 
to each other and moved relatively to each other at a 
closest point to each other with the presence of abrasive 

30 grains therebetween then the periphery of the wafer W 
can globally be cut following the sectional profile of the 
periphery of the shaping edge 6a which works as a 
formed tool during chamfering 

Material of the polisher 6 can be selected from a 

35 group consisting of cast iron stainless steel and other 
alloys 

A nozzle 3 for supplying slurry as descubed above 
is arranged so as to have the s-urry supplied between a 
periphery shaping edge 8a and Ihe periphery of a wafer 

■to w wh ere the slurry is prepared by suspending fine abra- 
sive grains with a predetermined size distribution in a 
grinding fluid (coolant) ana the abrasive grains arc of 
for example, silicon carbide alumina or the like 

In an apparatus for the chamfering as mentioned 

4 $ above a wafer Wise lamped with a clamp device 1 and 
thereafter a polishing device 2 is moved along a radial 

d^CC* ! C" bV ^ f,r S* r c! = 5t'V0'V m CV |n C! morhanic;fr) t;o that 

the peripheral side surface of the wafer W may approach 
c : osc to t h o penpney snapmg edge 6a of a poiishei 5 



in the first and second steps of in a conventional cham- 
iuf in j, process wr . oi . cr-rnr/si ,r \^ ;r;u pu- ,pf . u; y w f ou ,v " 
iconductor silicon wafer is effected The apparatus com- 
p r, C rN C *: hr> \v n in f-'g 1 a rhmp Hovirr> 1 fnr rlamninn 
a wafer W. a polishing device 2 for chamfering the pe- 
riphery of a wafer W a nozzle 3 for supplying slurry as 
a slurry supply mechanism which supplies the slurry 
containing abrasive grains as suspension therein to an 



nozzle J to the gap between ihe per ipi ter y shaping edge 
c ' r^^p-'j' s'de r 1 j r f '■-} e '">' f ^e wm' 0 ' W H n d 
while the siurry is supplied, a clamp device 1 and the 
Dohshina device 2 are rotated about their respective 
55 central axes so as to have relative movements therebe- 
tween occur at the closest point each other On this oc- 
casion, if the periphery shaping edge 5a and the periph- 
eral side surface of the wafer W are pressed toward 
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each other by a first relatively moving mechanism, the 
peripheral side surface of the wafer W is, as shown in 
Fig 2 chamfered in conformity with the sectional profile 
of the periphery shaping edge 8a by an action of loose 
abrasive grains. 

If the chamfering is effected by means of this meth- 
od, there does not happen a phenomenon of separating- 
off of abrasive grains from a grinding stone, which would 
happen in the case of grinding with fixed abrasive 
grains, and therefore no cracks locally propagate into a 
deeper position, that is, dispersion in penetration depth 
of cracks in a crack layer over a ground surface can be 
minimized 

The slurry supplied to a grinding area is collected 
Dy a collecting mechanism and abrasive grains are re- 
claimed from the collected slurry by an abrasive grain 
recovery system for recycling, later described 

In the case of the chamfering by means of an ap- 
paratus of the present invention with loose abrasive 
grains as described above, for example GC # 1200 of 
green Carborundum, it has been confirmed that a dis- 
persion of penetration depths of cracks on a crack layer 
across a ground surface is in the range of 6 to 12 u.m 
and the dispersion is smaller as compared with the case 
where a grinding stone of fixed abrasive grams of SD # 
1 200 of synthetic diamond is used foi chamfering, when 
.] spread c f pc^oUat'on depth? of cracks in a crack layer 
across a ground surface is resulted in the range of 6 to 
20 urn. 

Fig 3 shows a different cross-sectional orofile of the 
periphery shaping edge 3a of a polisher S 

In this case, for example, an upper corner of the pe- 
riphery of a wafer W and a lower corner thereof are 
chamfered in different timing from each other In more 
detail by a combination of a movement of a polishing 
device 2 in a radial direction and a vertical movement of 
a clamp device 2 for example, as shown by an arrow 
( 1 ) ; the poushing device 2 is moved so thai the periphery 
of the wafer W and the periphery shaping edge Sa reach 
a position close to each other then as shown by an ar 
'ow (2) the polishing device 2 is relatively moved down 
the clamp device 1 is moved up) to chamfc the upper 
corner of the periphery of the wafer W. then as shown 
by an arrow ;3) the polishing device 2 is relatively 
moved up (the clamp device 1 is moved down) to cham- 
'er the lower comer of the periphery of the wafer W and 

■'4: a r, cJ '5/ fho polishing device ? is brought back to its 

^n^.nai nr.Qitm^ tnnp roieHSOd from t^e WUi KiHQ COndi- 



the interior of the polishing device 2 and such a structure 
is used in lieu of the slurry nozzle 3 Fig 4(A) is a plan 
view and Fig 4(B) is a sectional view in a direction of 
thickness In this case, the rotary shaft 9 and core disc 

5 7 of Fig 1 are formed in a hollow structure and the hollow 
structure is used as a route for supplying slurry and the 
slurry is supplied toward the periphery shaping edge 8a 
through a plurality of paths t in the polisher 8 radiating 
in a plurality of directions from the center. 

to in the same case, it is advantageous that an appa- 

ratus for the chamfering can be designed to be compact 
spacewise, and the paths t for supplying the slurry are 
integrally built in the polishing device 8 and. therefore, 
a special moving mechanism for moving the slurry sup- 

'5 ply mechanism is not necessary 

Figs 5(A) and 5(B) show a structure of a periphery 
shaping edge 8a , which has a plurality of slits s cut 
along the periphery at a predetermined distance be- 
tween adjoining two slits, wherein Fig. 4(A) is a plan view 

20 and Fig 4(B) is a sectional view in a direction of thick- 
ness. In this case, the slits are used to force the used 
slurry to escape therethrough to make the chamfering 
effected with fresh slurry all the time by facilitating re- 
plenishment of new slurry 

2$ 'n the above mentioned method of chambering a 

plurality of wafers W may be disposed along the periph- 
ery of the polisher 6 and the wafers W arc chamfered 
all concurrently or one by one in succession That is. 
each of the wafers W can be individually movable in a 

30 radial direction by the first moving mechanism and the 
wafers W are singly or in some at the same time moved 
to the periphery shaping edge 8a so as to be chamfered 
in the presence of slurry. 

Fig 7 shows a second polishing device 8 which has 

35 a different shape in order to broaden a contacting area 
of 'he periphery of a wafer W in chamfering That is the 
second polishing device 8 has a concave circular a r c 
portion 8c in conformity with the peripheral curvature of 
the wafer W to be chamfered a periphery shaping edge 

JO Sa is formed on a peripheral surface of the concave cir- 
cular arc portion 8c and a plurality of slurry paths t are 
directed to the periphery shaping edge 8a with openings 
of the paths t on the edge surface 

When chamfering is effected with the second pc!- 

•*s ishing device 3. the periphery of a wafer W is moved 
close to the circular arc porfion 5c and chamfering is 

Z C- r ~ d'J C*cd wh 'c + hQ C !'J rr V 'S S U CO '"?d ■ h r O' 'Qh t^n r rv 

paths t and the wafer W is rotated In this situation, t tne 
polishing device 8 is o* a oscular sn^pc mam'ennq is 



In such a profile of the periphery shaping edge if 
T ne profile is ennnqea aue io w u n • . g over irr.e l^. ex 
ample, the edge can be repaired or corrected and be- 

slurry can be supplied being focused on a narrow area 
in chambering 

Fig 4 shows an internal structure of a polishing de- 
vice 2 wherein a plurality of slurry paths t are formed in 



W but with tris second pohshing device 3 dbiund con- 
Im^I. - . ^ , o=-i .£ ,iV-: lab'e by 'he c-rcu 1 -^ ■■■\' f " o r *" u <"^ f o 
enjoy chamfering with higher efficiency A slurry supply 
moans for suDDlvina the slurry to the circular arc portion 
8c may naturally be a slurry supply nozzle, but the plu- 
rality of slurry paths t are more suitable for supplying the 
slurry uniformly over the whole working area 

As described before, used slurry is collected by a 
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collecting mechanism, not shown, and abrasive grams 
are reclaimed from the collected used slurry by a sepa- 
ration/recovery process A common fluid cyclone clas- 
sifier as shown in Figs 8(A) and 8(B) is used for this 
separation/recovery process, wherein Fig 8(A) is a 
schematic diagram illustrating an internal structure and 
its function, as viewed from a side and Fig (B) is a sche- 
matic diagram illustrating an internal structure and its 
function, as viewed from above. 

This fluid cyclone classifier 10 comprises a cylindri- 
cal portion 10a and a conical portion 10b The slurry is 
fed in a tangential direction of the cylindrical portion 1 0a 
to classify grams in the slurry by the help of a revolution- 
ary flow Coarser grains are discharged from the bottom 
m a concentrated slurry and finer grains are carried out 
on a rising stream in the conical portion to escape from 
an upper exit port 10c 

When abrasive grains with a predetermined size 
distribution are recovered, they are again suspended in 
a grinding fluid for recycling If used abrasive grains is 
repeatedly recycled in such a way the whole chamfering 
process becomes more efficient 

It should be strictly understood that the present in- 
vention is not 'ostricted to the above mentioned embod- 
iments The above mentioned embodiments are given 
only cxemplaty and various changes and modifications 
*horoof ^ay f.nll within the technical scope of the present 
invention as tar as they essentially have the same con- 
stitution as that of the technical concept recited in the 
appended claims of the present application and the 
functions and effects also are essentially the same as 
those of the appended claims 

As described above, the present invention is that a 
periphery shaping edge having a desired sectional pro- 
file along the periphery of a polisher is formed, cham- 
fering of the periphery of a wafer is conducted in such 
a manner that grinding may be effected with a so-called 
formed tool while the periphery of the wafer is relatively 
moved close to the periphery shaping edge and both 
are then mo^od in a different way relative tc each other 
m the presence of slurry therebetween. With such cham- 
bering a stab'er chamfering can be effected as com- 
pared with chamfering with fixed aorasive grains and 
■.nereby dispersion in penetration depth of cracks in a 
crack layer across a chamfered surface can be dirnin- 
shed and mother word areal fluctuation ot a qua 1 ty of 

a pnnphqry shaping edge of a circular arc shape as m 
the second nsueil whose curvature s in conformity with 

chamfered for better efficiency 

mechanism, which rotates the wafer about its central ax- 

'2 r.^C 1 ?, p^i'^H^r r,->tiitir>o nnfirhanic;m whirh rotatP^ thn 

polisher about its central axis are combined as the sec- 
ond relative moving mechanism, all the periphery cf the 
wafer is chamfered in a shorter time with higher efficien- 
cy and no unbalanced abrasion does not occur on the 
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working surface of the periphery shaping edge 

As in the fourth aspect, if slits encouraging the es- 
cape of slurry in the working area, are formed along the 
periphery shaping edge at a constant distance between 
5 a pair of adjoining slits, chamfering is effected with fresh 
slurry all the time to increase a working efficiency 

As in the fifth aspect, if a slurry supply nozzle exter- 
nally disposed is used as a slurry supply mechanism, 
the mechanism can be simpler in structure and the cost 
>0 of manufacturing is lowered. As in the sixth aspect, if 
slurry paths formed within the polisher are used instead, 
more effective utilization of a space can be attained to 
make the apparatus more compact 

As in the seventh and eighth aspects, if used slurry 
is is collected and abrasive grains are reclaimed through 
a separation/recovery process and the reclaimed abra- 
sive grains is recycled, the chamfering process is more 
efficient 

Besides, as in further aspect, if chamfering is effect- 
20 ed in combination of a single polisher and a plurality of 
wafers disposed in a manner to surround the polisher, 
chamfering of the wafers become more efficient 

25 Claims 

1 . An apparatus for chamfering a periphery of a wafer 
(W) with loose abrasive grains which comprises a 
polisher (8) having a circular periphery in outward 

30 appearance, a periphery shaping edge (8a) being 

formed on the circular periphery and said edge (8a) 
having a desired cross-sectional profile a first rel- 
atively moving mechanism which moves the polish- 
er (6) and the wafer (W) relatively away from or to- 

35 ward each other in a radial direction of the wafer 

(W) so as to move the periphery shaping edge (8a) 
relatively away from or toward the periphery of the 
w-ifer (W). a slurry supply mechanism (3) for sup- 
plying slurry containing suspended abrasive grains 

■*o at a closest position between the polisher (3) and 

the wafer (W). and a second relatively moving 
mechanism which moves the polisher (8) and the 
wafer (W) relatively in a tangential drection at the 
closest point to each other in the prese n ce o f the 

45 slurry therebetween 

2 A" loo a rat u$ *o r c^a rTV fo r,n C; ;=1 nn nnhnrv nt a wafer 
(W) with loose abrasive grams wnich comprises a 
polisher (6; having on ns outer penpheiy a cor: 

vature of a wafer (W) to be chamfered on whose 
z ■■ . \ o ' p o r 1 p ^ o ' ; ' 1 ' r \ n " ■ . • ' •' n a f p' r *~ : e n y ^ h h p i ■ i q 
edge is formed, said peripheral shaping edge (8a) 
has a desired cross-sectional profile a first relative- 
55 ty rnoving mechanism which moves the polisher (8) 

and the wafer (W) relatively away from or toward 
each other in a radial direction of the wafer (W) so 
as to move the periphery shaping edge (8a) rela- 
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tively away from or toward the periphery of the wafer 
(W); a slurry supply mechanism for supplying slurry 
containing suspended abrasive grains at a closest 
position between the polisher (8) and the wafer (W); 
and a second relatively moving mechanism which s 
moves the polisher (8) and the wafer (W) relatively 
in the presence of the slurry therebetween 

3. An apparatus for chamfering a periphery of a wafer 
(W) with loose abrasive grains according to claim 1 io 
or 2 wherein the second relatively moving mecha- 
nism comprises: a wafer rotating mechanism, with 
which the wafer (W) is rotated about its central axis, 
and/or a polisher rotating mechanism : with which a 
polisher (8) is rotated about its central axis '5 

4. An apparatus for chamfering a periphery of a wafer 
(W) with loose abrasive grains according to claim 
3, wherein a plurality of slits (s) are formed at a con- 
stant distance between a pair of adjoining slits (s) 
on all the outer peripheral length of the periphery 
shaping edge (8a) in order to facilitate escaping off 
of a slurry thereon 

5. An apparatus for chamfering a periphery of a wafer 25 
(\N) with loose abrasive grams according to any one 

of claims 1 Id 4 wherein the slurry supply mecha- 
nism is a slurry supply nozzle (3) disposed near 
both o f the periphery shaping edge (8a) and the pe- 
riphery of the wafer (W) 30 

6. An apparatus for chamfering a periphery of a wafer 
(W) with loose abrasive grams according to any one 
of claims 1 to 4 wherein the slurry supply mecha- 
nism is paths (t) of slurry, which are formed in the 35 
bulk of the polisher (6) and directed toward the pe- 
riphery shaping edge (8a) and which have open- 
ings on the same periphery shaping edge (Ba) 

7. An apparatus for chamfering a periphery of a wafer -*o 
(W) with loose abrasive grains according to any one 

of claims 1 to 6 wherein the used slurry fed from 
the slurry supply mechanism (3) is collected and 
loose abrasive grains in a collected slurry are re- 
covered by separation in an abrasive recovery sys- 4 $ 
tern to re-cycle recovered loose abrasive grams as 
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peripheral side surface of a polisher (8): and sup- 
plying slurry containing suspension of loose abra- 
sive grains to a space between the periphery shap- 
ing edge (8a) and the periphery of the wafer (W): 
and effecting relative movements therebetween in 
the presence of the slurry there. 

10. A method for chamfering a periphery of a wafer (W) 
with loose abrasive grains according to claim 9. 
wherein a plurality of wafers (W) are disposed along 
the periphery of the polisher (8) in a surrounding 
manner and the wafers (W) are chamfered all con- 
currently or at least one by one in succession 



8. v ^ 9.£'^. r 1" ' c W ^n^rmo ^ ponohery of rt Wrtfui 

7 wherein the abrasive recovery system is a f uid 

cyc ! one ciassi Ti e r ( i 0 j 

with loose abrasive grams comprising moving a ^5 
wafer (W) so that a periphery thereof becomes 
close to an periphery shaping edge (8a) with a de- 
sired sectional profile which are formed on an outer 
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FIG.2 
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FIG. 3 
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FIG.4(B) 
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FIG.5(A) 




FIG.5(B) 
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FIG. 6 
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FIG.7(A) 
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